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[57] ABSTRACT 
A tube transport assembly is provided for individually 
transporting tubes of the type onto which yarn is wound 
on a textile machine. The tube transport assembly in 
cludes magnetic components for guiding and transport 
ing the tube support members along a transport path by 
magnetic interaction with ferromagnetic portions of the 
tube support members. The magnetic components can 
be con?gured as electromagnets or as permanent mag 
nets. The transport path includes a junction at which 
the tube support members can be individually branched 
onto a branch path and a magnetic component is posi 
tioned adjacent the junction for selectively magneti‘ 
cally engaging the tube support members to guide the 
tube support members along to selected branch paths. A 
vertical transport component includes magnetically 
active carrier members mounted on an endless belt and 
is operable to magnetically engage and carry the tube 
support members vertically. 

16 Claims, 11 Drawing Sheets 
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MAGNETIC GUIDING ASSEMBLY FOR YARN 
PACKAGES TRANSPORTED ON A TEXTILE 

MACHINE 

This is a divisional of co-pending application Ser. No. 
535,884, ?led Jun. ll, 1990 now US. Pat. No. 5,190,136. 

BACKGROUND OF THE INVENTION 

The present invention relates to an assembly for 
transporting tubes of the type on which yarn is wound 
on a textile machine. 

It is known to provide a system for transporting tubes 
between a spinning machine and a winding machine in 
which the tubes are individually supported in upright 
dispositions on peg tray-type tube support members 
during their transport. Such peg tray-type tube support 
members are typically driven along ?xed, slotted guide 
members in the linear and arcuate transport directions. 
One common type of drive for transporting the tube 
support members along the guide members includes a 
series of interrelated ?exible endless belts positioned 
relative to one another to effect smooth transfer of tube 
support members from one ?exible belt to another. 
However, the rotating components of the assemblies for 
driving the belts (such as, for example, the guide rollers 
around which the belts are trained) as well as other 
components of the transport system (such as, for exam 
ple, stop members for preventing further transport of a 
tube support member and branching members for di 
verting tube support members from a given transport 
path) may detrimentally snag or otherwise engage stray 
yarn ends on the yarn packages transported by the tube 
support members. This snagging activity detrimentally 
impacts the production capacity of the transport sys 
tern. 
These known transport systems which comprise end 

less belts and ?xed, slotted guide members also present 
certain disadvantages in vertically transporting tube 
support members. For example, one known vertical 
transport system relies upon pressing the endless belt 
against the bottom of the tube support members with 
sufficient force to insure that the tube support members 
move in correspondence with the movement of the 
endless belt during upwardly inclined movement of the 
belt. The tube support members are pressed against the 
top inner surfaces of the slotted guide member due to 
the action of the endless belt pressing against the bottom 
of the tube support members and the frictional sliding of 
the top surfaces of the tube support members against the 
top inner surfaces of the guide members leads to unde 
sirable wearing of the tube support members. Addition 
ally, such vertical transport systems typically transport 
the tube support members at an orientation inclined 
from the vertical, thereby necessitating more operating 
room than would be needed if the tube support mem 
bers were vertically transported. Accordingly, the need 
exists for a transport system for transporting tube sup 
port members of the type which support tubes in up 
right dispositions thereon by which transport interfer 
ing acts such as snagging of stray yarn ends are mini 
mized and by which the space requirements of such a 
transport system are optimally minimized. 

SUMMARY OF THE INVENTION 

The present invention provides an assembly for trans 
porting tubes of the type onto which yarn is built to 
form yarn packages which utilizes magnetic attraction 
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2 
to guide and manipulate tube support members in an 
effective manner that thereby eliminates the need for 
mechanical components that are susceptible to causing 
transport interruptions such as snagging of stray yarn 
ends and permits optimal space utilization. 

Brie?y described, the present invention is an assem 
bly for transporting tubes in association with a textile 
machine where the tubes are of the type on which yarn 
is wound. The tubes are transported on a plurality of 
tube support members traveling along a predetermined 
travel path, with each tube support member individu 
ally including a common selected one of a magnetic 
means and a ferromagnetic component. According to 
one feature of the present invention, the tube support 
members are guided by guiding means that include the 
other of the magnetic means and ferromagnetic compo 
nent, and means are provided for selectively operating 
the magnetic means or ferromagnetic component of the 
guiding means for magnetic interaction with the tube 
support members to effect guiding thereof. According 
to another feature of the present invention, a vertical 
transport component is provided with carrier member 
conveying means extending between vertically spaced 
locations for conveying carrier members that have mag 
netic means operable to magnetically interact with fer 
romagnetic components of tube support members to 
support the tube support members for conveyance be 
tween the vertically spaced locations. 
With regard to the magnetic guiding means, sensing 

means are included to sense the tube support members 
on the travel path, with operating means functioning to 
selectively operate the magnetic means for guiding of 
the tube support members by magnetic interaction. 
The magnetic means can take the form of a plurality 

of electromagnets spaced along the travel path and 
functioning in relation to the con?guration of the travel 
path to control the spacing of tube support members 
along the travel path and to selectively direct tube sup 
port members into selected branch paths. 

In one form of the invention, electromagnets are 
disposed in a series along the travel path and are sequen 
tially activated to cause the tube support members to 
advance in magnetically following the sequential actua 
tion of the electromagnets. 

In accordance with the vertical transport feature, a 
plurality of carrier members are individually secured to 
a carrier member conveying means at spacings there 
along, with the carrier member conveying means ex 
tending vertically between spaced locations. Each car 
rier member has magnetic means operable to magneti 
cally interact with ferromagnetic components of the 
tube support members to support the tube support mem 
bers for conveyance between vertically spaced loca 
tions. The magnetic means preferably includes a mag’ 
netic contact surface compatibly configured with the 
ferromagnetic component of the tube support members 
for surface to surface contact during magnetic interac 
tion. In the preferred embodiment the tube support 
members have the ferromagnetic components formed 
on an annular surface tapering radially inwardly in the 
direction of the bottom of the tube support member and 
the carrier members have compatibly configured sur 
faces. With this arrangement, the tube support members 
may be transported on a horizontal transport compo 
nent and oriented at a lateral inclination for magnetic 
interengagement with carrier members traveling verti 
cally therepast. Contoured rails support the tube sup 
port members at their inclined disposition and a stop rail 
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positions the tube support member in the transfer posi 
tion. In the preferred embodiment the magnetic means 
of the carrier members includes an initial tube support 
member engaging surface arcuately shaped along a 
radius corresponding to the radius of the annular taper 
ing ferromagnetic surface of the tube support members 
for initially magnetically interengaging the tube support 
member along its annular tapering surface for initially 
raising the tube support member from its inclined posi 
tion on the lower horizontal transport component. The 
carrier member magnetic means further includes a plu 
rality of generally planar, supplementary magnetic sur 
faces for surface to surface contact by the bottom of the 
tube support member ferromagnetic surface as the car 
rier members move the tube support members upwardly 
from inclined disposition on the horizontal transport 
component. 
An upper horizontal transport component is prefera 

bly associated with the vertical transport component at 
the upper vertical location and includes means for in 
clining and supporting tube support members in dispo 
sition for transfer from the vertical component onto the 
horizontal component. For this purpose means are pro 
vided for interrupting the magnetic interaction between 
the carrier member magnetic means and the ferromag 
netic components of the tube support members, which 
interrupting means includes a pair of tapered members 
positioned on opposite lateral sides of the carrier mem 
ber conveying means for movement of tube support 
members outwardly from the respective supporting 
carrier members to interrupt the magnetic interaction 
and thereby effect release of the tube support members 
from the vertical transport component. 

Brie?y summarized, the present invention provides, 
in one aspect, an assembly for transporting tubes in 
association with a textile machine, the tubes being of the 
type on which yarn is wound. The assembly includes a 
plurality of tube support members for supporting tubes 
for transport along a predetermined travel path, the 
tube support members individually including a common 
selected one of a magnetic means and a ferromagnetic 
component and means for guiding the tube support 
members during the travel thereof along the predeter 
mined path, the guiding means including the other of 
the magnetic means and the ferromagnetic component. 
The assembly also includes means for selectively oper 
ating the other one of the magnetic means and the ferro 
magnetic component for magnetic interaction with the 
tube support members to effect guiding thereof. 

In this one aspect of the present invention, the tube 
support members include the ferromagnetic component 
and the guiding means includes the magnetic means. 
Also, the selectively operating means includes sensing 
means disposed relative to the predetermined travel 
path of the tube support members for sensing the travel 
therepast of the tube support members, the selectively 
operating means operating the magnetic means for mag 
netic interaction with the ferromagnetic components of 
the tube support members in response to sensing by the 
sensing means. 
According to another feature of the assembly of the 

present invention, the selectively operating means in 
cludes sequencing means for operating the magnetic 
means for magnetic interaction with the ferromagnetic 
components of the tube support members in accordance 
with a predetermined sequence to effect advancement 
of the tube support members along at least a selected 
portion of the travel path. 
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4 
In one con?guration of the assembly of the present 

invention, the magnetic means includes an electromag 
net con?gured to be magnetically activated in corre 
spondence with the ?ow of electricity thereto. In an 
other con?guration, the magnetic means includes a 
permanent magnet. 

In the con?guration of the assembly including a per 
manent magnet, the selectively operating means in 
cludes means for selectively moving the permanent 
magnet between a magnetic interaction position in 
which the permanent magnet is disposed relative to the 
predetermined travel path for magnetically interacting 
with the ferromagnetic components of the tube support 
members to effect guiding of the tube support members 
and a non-active position in which the permanent mag 
net is spaced from the predetermined travel path by an 
amount to substantially preclude guiding of the tube 
support members due to magnetic interaction between 
the ferromagnetic components of the tube support 
members and the permanent magnet. 

In the con?guration of the assembly including an 
electromagnet, the magnetic means includes a plurality 
of electromagnets disposed relative to at least a selected 
portion of the predetermined travel path for magnetic 
interaction with the ferromagnetic components of the 
tube support members to guide the tube support mem 
bers along the selected portion of the predetermined 
travel path and means for controlling the magnetic 
activation of the electromagnets to sequentially magnet 
ically activate the electromagnets in the direction of 
advancement of the tube support members along the 
selected portion of the predetermined travel path to 
effect sequential individual magnetic interaction of the 
electromagnets with the ferromagnetic components of 
the tube support members. The electromagnets are pref 
erably disposed on a common lateral side of the prede 
termined travel path, and the tube support members 
preferably have annular peripheries adjacent the elec 
tromagnets with the ferromagnetic components dis 
posed around the peripheries. The control means cycli 
cally activates the electromagnets to effect translational 
rotation of the tube support members along the selected 
portion of the predetermined travel path. 
According to additional features of the assembly, the 

guiding means includes an endless member assembly 
having an endless member and means for driving the 
endless member. The endless member frictionally en 
gages the tube support members to advance the tube 
support members along the predetermined travel path 
in correspondence with the driving operation of the 
endless member. The means for selectively operating 
operates the magnetic means to magnetically interact 
with the ferromagnetic components of the tube support 
members to oppose the frictional engagement of the 
tube support members by the endless member. 
According to one aspect of the assembly of the pres 

ent invention, the predetermined travel path includes at 
least one junction from which the predetermined travel 
path extends in at least two different directions and the 
selectively operating means is selectively operable to 
operate the magnetic means for guiding of the tube 
support members along a selected one of the directions 
of the predetermined travel path extending from the 
junction. 

According to a different aspect of the assembly of the 
present invention, the magnetic means includes a pair of 
magnets, each magnet being selectively operable to 
magnetically interact with the ferromagnetic compo 
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nents of the tube support members at a location along 
the predetermined travel path spaced from the location 
along the predetermined travel path at which the other 
magnet magnetically interacts with the tube support 
members. Additionally, the tube support members have 
annular peripheries adjacent the electromagnets with 
the ferromagnetic components disposed around the 
peripheries. The magnets are spaced from one another 
relative to the predetermined travel path by at least the 
diameter of the annular periphery of a tube support 
member. 
The assembly further includes, in this one aspect, the 

features of the tube support members having annular 
peripheries adjacent the electromagnets with the ferro 
magnetic components disposed around the peripheries, 
and the magnetic means including a ?rst magnet selec 
tively operable to magnetically interact with the ferro 
magnetic components of the tube support members. 
Also, the guiding means includes a cooperating member 
spaced from the ?rst magnet at a spacing less than the 
diameter of the annular periphery of a tube support 
member, the ?rst magnet and the cooperating member 
cooperating to engage a tube support member at cir 
cumferentially spaced locations thereon to respectively 
retain the engaged tube support member at a predeter 
mined location along the predetermined travel path. 
The ?rst magnet is annularly shaped. Additionally, the 
cooperating member is a second magnet, the second 
magnet being annularly shaped. 

In one of the forms of the assembly, the predeter 
mined travel path includes a junction from which the 
predetermined travel path branches in at least two dif 
ferent directions and the second magnet is selectively 
magnetically activatable at a position adjacent the junc 
tion for guiding of tube support members through the 
junction onto a selected branch of the predetermined 
travel path through translational rotation of the tube 
support members about the circumference of the second 
magnet. Also, the guiding means includes means for 
sensing the presence of a tube support member at a 
predetermined sensing location relative to the predeter 
mined retaining location. The sensing means is opera 
tively connected to the selectively operating means and 
operating the second magnet for magnetic interaction 
with the ferromagnetic component of a sensed tube 
support member in response to sensing by the sensing 
means of the respective tube support member. 
The one form of the assembly also includes the fea 

tures that the selectively operating means selectively 
operates the ?rst and second magnets out of magnetic 
interaction with the ferromagnetic component of a tube 
support member engaged by the magnets to permit 
guiding of the tube support member by the guiding 
means along a predetermined one of the predetermined 
travel path branches. I 
The one form of the assembly can alternatively in 

clude the feature that the selectively operating means 
operates the ?rst magnet out of magnetic interaction 
with the ferromagnetic component of a tube support 
member engaged by the ?rst and second magnets and 
simultaneously operates the second magnet for mag 
netic interaction with the ferromagnetic component of 
the tube support member to effect guiding of the tube 
support member through the junction to a selected one 
of the predetermined travel path branches. A further 
feature is that the selectively operating means operates 
the ?rst magnet for magnetic interaction with the ferro 
magnetic component of a tube support member which 
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follows the tube support member in correspondence 
with the guiding of the tube support member by the 
second magnet to the selected one of the predetermined 
travel path branches to control the travel of tube sup 
port members along the travel path. 
According to a different aspect of the form of the 

assembly, the guiding means includes a sensor, opera 
tively connected to the selectively operating means, for 
sensing a selected characteristic of a selected one of a 
tube support member retained at the predetermined 
retaining location, a tube supported on the retaining 
tube support member and a yarn package built on the 
tube, the selectively operating means selectively operat 
ing the ?rst and second magnets in response to sensing 
by the sensor of the selected characteristic to selectively 
guide the retained tube support member to a selected 
one of the predetermined travel path branches in accor 
dance with the sensed characteristic. 
According to yet a further additional aspect of the 

present invention, the guiding means includes an endless 
member assembly having an endless member and means 
for driving the endless member, and means for control 
ling the lateral orientation of the tube support members 
on the endless member transversely to the endless ex~ 
tent of the endless member. The lateral orientation con 
trolling means is operable to laterally displace the tube 
support members partially laterally beyond a respective 
lateral side of the endless member at the predetermined 
retaining location and cooperates with the ?rst and 
second magnets to laterally displace a tube support 
member partially laterally beyond the one respective 
lateral side of the endless member in position for mag 
netic interaction of the ferromagnetic component of the 
laterally’displaced tube support member by the ?rst and 
second magnets. Also, the endless member acts to ad 
vance a tube support member from the predetermined 
retaining location in coordination with the operation of 
the ?rst and second magnets to effect advancement of 
tube support members through the junction to a se 
lected one of the predetermined travel path branches. 
According to yet an additional aspect of the present 

invention, the lateral orientation controlling means in 
cludes a component positioned downstream of the loca 
tion at which the second magnet magnetically interacts 
with the ferromagnetic components of the tube support 
members relative to the direction of advancement of the 
tube support members along the predetermined travel 
path for guiding tube support members laterally in 
wardly relative to the endless member. 
According to another variation of the present inven 

tion, there is provided an assembly for transporting 
tubes in association with a textile machine, the tubes 
being of the type on which yarn is wound. The assem 
bly preferably includes a plurality of tube support mem 
bers for supporting tubes for transport along a predeter 
mined travel path, the tube support members including 
ferromagnetic components and a vertical transport 
component including carrier member conveying means 
extending between vertically spaced locations. Also, 
the assembly preferably includes a plurality of carrier 
members individually secured to the carrier member 
conveying means at spacings therealong, each carrier 
member having magnetic means operable to magneti 
cally interact with the ferromagnetic components of the 
tube support members to support the tube support mem 
bers for conveyance thereof between the vertically 
spaced locations. 
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According to one aspect of this variation of the pres 
ent invention, each carrier member magnetic means 
includes an initial tube support member contact surface 
compatibly con?gured with the ferromagnetic compo 
nent of the tube support members for surface to surface 
contact therewith during magnetic interaction between 
each carrier member magnetic means and the ferromag 
netic component of a tube support member, and the 
vertical transport component includes means for main 
taining the initial contact surfaces of the carrier member 
magnetic means in generally vertical orientations dur 
ing conveyance of the tube support members by the 
vertical transport component. 
According to another aspect of this other variation of 

the present invention, the ferromagnetic component of 
each tube support member forms an annular surface on 
the respective tube support member tapering radially 
inwardly relative to the tube support member in the 
direction toward the bottom of the tube support mem 
berand a lower horizontal transport component having 
a ?exible endless member for traveling support of tube 
support members thereon. The ?exible endless member 
of said lower horizontal transport component extends to 
a transfer location adjacent the lower one of the verti 
cally spaced locations for the transfer of tube support 
members to the carrier members on the lower ?exible 
endless member. Also, the assembly includes means for 
inclining the lateral orientation of the lower ?exible 
endless member at the transfer location for transfer of 
the tube support members in the inclined orientations 
for corresponding inclined orientations of the tube sup 
port members between the carrier members and the 
lower ?exible endless member. 
The other variation of the present invention also 

includes, in one aspect, lower transfer support means 
positioned at the downstream transfer location for sup 
porting tube support members in cooperation with the 
lower ?exible endless member during transfer of tube 
support members to the carrier members. The lower 
?exible endless member and the lower transfer support 
means cooperate to support a tube support member to 
be transferred at a predetermined inclination such that 
the annular tapering ferromagnetic surface of the tube 
support member is oriented for surface to surface mag 
netic interaction with the initial contact surface of the 
magnetic means of a carrier member. 
According to further aspects of the other variations 

of the present invention, the lower transfer support 
means includes a contoured rail disposed at the down 
stream transfer location having a contour for continu 
ously supporting an exposed upper end of a tube sup 
ported on a tube support member during inclining of the 
tube in correspondence with the movement of the re 
spective tube support member from a horizontal orien 
tation to an inclined transfer orientation at the down 
stream transfer location. Also, the lower transfer sup 
port means includes a stop rail located at the down 
stream transfer location for positioning a tube support 
member in position for transfer at a predetermined lat 
eral orientation relative to the lower ?exible endless 
member. 
According to an additional further aspect of the other 

variation of the present invention, the ferromagnetic 
component of each tube support member includes an 
annular bottom surface at the circumference of the 
bottom of the respective tube support member and the 
magnetic means of each carrier member includes an 
initial tube support member contact surface and a plu 
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8 
rality of generally planar, supplementary magnetic sur 
faces. Also, each carrier member includes bracket 
means for supporting the plurality of supplementary 
magnetic surfaces in respective spaced dispositions 
from one another for surface to surface magnetic inter 
engagement of each supplementary magnetic surface 
with the annular ferromagnetic bottom surface of a tube 
support member at circumferentially spaced locations 
thereon. According to one feature of this further aspect 
of the present invention, the initial tube support member 
contact surface of each magnetic means is arcuately 
shaped along a radius corresponding to the radius of the 
annular tapering ferromagnetic surface of a tube sup 
port member for initially magnetically interengaging 
the tube support member along its annular tapering 
ferromagnetic surface for initially raising the tube sup 
port member from the lower horizontal transport com 
ponent into surface to surface contact of the supplemen 
tary magnetic surfaces with the annular ferromagnetic 
bottom surface of the respective tube support member. 

In yet a further aspect of the other variation of the 
present invention, there is provided an upper horizontal 
transport component having a ?exible endless member 
for transporting tube support members thereon, the 
upper ?exible endless member extending from adjacent 
the upper vertical location for the transfer of tube sup 
port members from the carrier members of the vertical 
transport component to the upper ?exible endless mem 
ber for transporting of tube support members from the 
upper vertical location. Also, there is provided means 
for inclining the lateral orientation of the upper ?exible 
endless member at the transfer location for receiving 
tube support members transferred from the carrier 
members to the upper ?exible endless member. 
The upper horizontal transport component prefera 

bly includes upper transfer support means positioned at 
the upper vertical location for inclining and supporting 
tube support members in disposition for transfer to the 
upper ?exible endless member. Also, the upper transfer 
support means preferably includes a contoured rail hav 
ing a contour for continuously supporting an exposed 
upper end of a tube supported on a tube support mem 
ber being transferred onto the upper ?exible endless 
member during movement of the respective tube sup 
port member from a horizontal orientation to an in 
clined transfer orientation at the upstream transfer loca 
tion. 
According to yet another aspect of the other varia 

tion of the present invention, there is provided means 
for interrupting the magnetic interaction between the 
carrier member magnetic means and the ferromagnetic 
components of the tube support members supported on 
the carrier members at the transfer location to effect 
release of the tube support members from the carrier 
members onto the upper ?exible endless member. The 
interrupting means preferably includes a pair of tapered 
members positioned on opposite lateral sides of the 
carrier member conveying means and tapering out 
wardly therefrom, the tapered members being laterally 
spaced from one another by an amount sufficient to 
permit passage therebetween of carrier members and 
less than the extent of a tube support member for move 
ment of each tube support member outwardly from the 
respective supporting carrier member to interrupt the 
magnetic interaction and thereby effect release of the 
tube support member from the vertical transport com 
ponent. 
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According to an additional aspect of the present in 

vention, the initial contact surface has an area at least 
twice as large as the area of each of the supplementary 
magnetic surfaces. Also, the initial contact surface and 
the supplementary magnetic surfaces have opposite 
magnetic polarity. 
Other and further features of the present invention 

will become apparent from the accompanying drawings 
and the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a portion of a textile winding 
machine having one embodiment of the tube transport 
assembly of the present invention incorporated therein; 
FIG. 2 is an enlarged plan view of a portion of the 

tube transport assembly of in FIG. 1, showing'the elec 
tromagnetic means of the tube transport assembly at a 
winding station; 
FIG. 3 is a plan view of a portion of the textile wind 

ing machine of FIG. 1, showing a modi?cation of the 
embodiment of the tube transport assembly of FIG. 1; 
FIG. 4 is a plan view of a portion of the textile wind 

ing machine of FIG. 1, showing another modi?cation of 
the embodiment of the tube transport assembly of FIG. 
1; 
FIG. 5 is an enlarged plan view of a portion of a 

textile winding machine and showing another form of 
the embodiment of the tube transport assembly of FIG. 
1; 
FIG. 6 is a plan view of a portion of a textile winding 

machine and showing a further form of the embodiment 
of the tube transport assembly of FIG. 1; 
FIG. 7 is a front elevational view, in partial vertical 

section, of one type of tube support member, with a tube 
supported thereon, suitable for use in the embodiment 
of the tube transport assembly shown in FIG. 1; 
FIG. 8 is a front elevational view, in partial vertical 

section, of another type of tube support member suit 
able for use in the embodiment of the tube transport 
assembly shown in FIG. 1 and illustrated in vertical 
section, a magnetic component of the tube transport 
assembly; 
FIG. 9 is a front elevational view, in partial vertical 

section, of an electromagnetic member and a further 
type of tube support member suitable for use in the 
embodiment of the tube transport assembly shown in 
FIG. 1; 
FIG. 10 is a front elevational view of a vertical trans 

port component of the embodiment of the tube trans 
port assembly shown in FIG. 1; 
FIG. 11 is a side elevational view, in partial vertical 

section, of the vertical transport component shown in 
FIG. 10. 
FIG. 12 is a front elevational view of another form of 

the vertical transport component shown in FIGS. 10 
and 11; 
FIG. 13 is an enlarged side elevational view, in partial 

vertical section, of a portion of the vertical transport 
component shown in FIG. 12; 
FIG. 14 is a perspective view of another type of the 

vertical transport component suitable for use in the 
embodiment of the tube transport assembly shown in 
FIG. 1; 
FIG. 15 is an enlarged perspective view of a carrier 

member and a portion of the carrier member conveying 
means of the vertical transport component shown in 
FIG. 14; 
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10 
FIG. 16 is a front elevational view, in partial vertical 

section, of an additional modi?cation of the embodi 
ment of the tube transport assembly shown in FIG. 1; 
FIG. 17 is a plan view of the additional modi?cation 

of the embodiment of the tube transport assembly 
shown in FIG. 16; and 
FIG. 18 is an enlarged plan view of a portion of the 

tube transport assembly shown in FIG. 17. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGS. 1-18, one embodiment of the tube transport 
assembly of the present invention is illustrated. As seen 
in FIG. 1, the tube transport assembly is adapted to 
transport tubes of the type on which yarn is wound 
through, for example, a textile winding machine 1. The 
tube transport assembly includes a plurality of tube 
support members 13 having annular bases and upstand 
ing pegs for individually supporting a plurality of tubes 
15 in upright dispositions during travel between a yarn 
package receiving location at which a plurality of yarn 
packages 14 individually built on the tubes 15 are sup 
plied to the textile winding machine 1, the winding 
stations of the textile machine and an empty tube trans 
fer location at which the tubes 15, having no yarn 
thereon, are transferred from the textile winding ma 
chine l. The tube transport assembly includes a guide 
means de?ning a yarn package delivery route 3 along 
which the tube support members 13, with the yarn 
packages 14 supported thereon, are transported from 
the yarn package receiving location to the winding 
stations of the textile winding machine 1. 
The initial portion of the yarn package delivery route 

3 extending from the yarn package receiving location is 
formed by a conventional ?exible endless member in the 
form of a main supply belt 4 trained around a conven 
tional guide roller (not shown) and a conventional drive 
roller 5’, which is operatively connected to a conven 
tional drive motor 5 for driving operation of the main 
supply belt 4. The main supply belt 4 extends along a 
slot formed by a pair of opposed conventional guide 
plates 6 which include opposed curved edge portions 
spaced from one another at a spacing relatively slightly 
greater than the diameter of a tube support member 13 
for maintaining the tube support members 13 in a rela 
tively stable lateral orientation on the main supply belt 
4 relative to the endless extent of the belt. 
The yarn package delivery route 3 is additionally 

formed by a conventional ?exible endless member in the 
form of a ?nal supply belt 7 extending parallel to the 
main supply belt 4 and intermediate the main supply belt 
4 and the winding stations of the textile winding ma 
chine 1. The ?nal supply belt 7 is trained around a con 
ventional guide roller (not shown) and a conventional 
drive roller 10', which is operatively connected to a 
conventional drive motor 10 for driving operation of 
the ?nal supply belt 7. The drive motor 10 is operatively 
connected to a control unit 11 for control of the opera 
tion of the drive motor. 
A pair of conventional stop members 12 (only one of 

which is shown) are disposed at respective locations 
transversely across the travel path of the ?nal supply 
belt 7 beyond the endmost winding stations for con?n 
ing the tube support members 13 to travel within the 
travel path of the ?nal supply belt 7 extending between 
the two stop members. The control unit 11 controls the 
drive motor 10 to cyclically reversibly drive the ?nal 
supply belt 7 in opposite travel directions. 
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A plurality of sliding support members 27 each ex 
tend through a respective one of the winding stations 2 
for sliding support of the tube support members 13 
between the ?nal supply belt 7 and a conventional ?exi 
ble endless member in the form of a discharge belt 29 for 
transporting the tube support members 13 from the 
sliding support members 27 to a location for further 
handling such as, for example, an empty tube transfer 
location. The sliding support members 27 have lateral 
guide rails are preferably formed of a magnetically 
neutral material such as, for example, plastic which 
additionally offers only relatively low frictional resis 
tance to the movement of the tube support members 13 
therealong. The lateral extent of the ?nal supply belt 7 
perpendicular to its endless extent is less than the diame 
ter of a tube support member 13 so that the upstream 
ends of the winding station support members can 
readily receive the tube support members 13 for move 
ment through the winding stations. 
A support member 20 forms a branch of the delivery 

route 3 and includes a sliding surface extending from the 
main supply belt 4 to the ?nal supply belt 7 for sliding 
support of the tube support members 13 traveling from 
the main supply belt 4 to the ?nal supply belt 7 The 
support member 20 is disposed in a slot de?ned by two 
opposed linear guide plates 21 which are spaced from 
one another at a spacing slightly greater than the diame 
ter of a tube support member 13. To facilitate sliding 
movement of the tube support member 13 along the 
support member 20, the main supply belt 4 is disposed at 
a higher horizontal plane than the ?nal supply belt 7 and 
the support member 20 extends at an incline from the 
main supply belt 4 toward the ?nal supply belt 7. 
To bene?cially guide the tube support members 13 on 

the several belts and other components which form the 
yarn delivery route 3 and to control the feed of the yarn 
packages 14 supported on the tube support members 13 
through the several winding stations for winding of the 
yarn packages thereat, each of the tube support mem 
bers 13 includes a ferromagnetic component and the 
guide means of the tube transport assembly includes 
magnetic means for magnetically attracting and guiding 
the tube support members during their travel. The guide 
means of the tube transport assembly also includes 
means for selectively operationally disposing the mag 
netic means for magnetic interaction with the ferromag 
netic components of the tube support members to effect 
guiding of the tube support members. 
FIGS. 7-9 each illustrate a different type of the tube 

support members 13 suitable for use in the tube trans 
port assembly of the present invention. As seen in FIG. 
7, each tube support member 13 includes an annular 
base portion, an annular collar portion of lesser diame 
ter than the annular base portion for supporting the 
bottom of a tube 15 thereon and a peg coaxially 
mounted to the annular collar portion of a diameter 
corresponding to the inside diameter of a tube 15 for 
snugly receiving a tube inserted thereon. The ferromag 
netic component of the package support member 13 
includes an annular ring 34 disposed about the circum 
ference of its annular base portion and secured thereto 
by conventional securement means such as, for exam 
ple, adhesive means. The outer circumference of the 
annular ring 34 is covered with a magnetically-neutral 
coating 55 which can be, for example, formed of plastic 
material. The annular metal ring 34 is formed of a ferro 
magnetic material which is magnetically active. 
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Another type of tube support member 13 suitable for 

use in the tube transport assembly of the present inven 
tion is illustrated in FIG. 8 and includes an annular ring 
34' disposed in an annular slot formed in the outer cir 
cumference of the annular base portion of the tube sup 
port member 13'. The annular ring 34’ has a radial ex 
tent less than the radial extent of the slot formed in the 
annular base portion so that the outer surface of the 
annular ring 35' is spaced radially inwardly of the outer 
circumference of the annular base portion and pro 
tected thereby. 

In FIG. 9, the ferromagnetic component of a further 
type of tube support member includes an annular ring 
34" which forms a tapering surface of the base portion 
of a tube support member 13". The annular ring 34' 
includes an outer surface tapering inwardly relative to 
the annular base portion in the direction toward the 
bottom of the tube support member 13". _ 
The magnetic component of the guiding means of the 

tube transport assembly includes, as seen in FIG. 1, a 
conventional electromagnetic device 16 operatively 
connected via a connector 16' to a control unit 17". 
Additionally, the magnetic component includes a sec 
ond conventional electromagnet 17 operatively con 
nected via a connector 17' to the control unit 17" and 
disposed adjacent the travel path of the main supply belt 
4 at a location downstream of the electromagnet 16. 
The control unit 17" is operatively connected via a 
connector 16" to a sensor 50. 
The magnetic component of the tube transport assem 

bly additionally includes a sensor 18 disposed adjacent 
the travel path of the main supply belt 4 downstream of 
the electromagnets 16, 17 and operatively connected via 
a connector 18" to the control unit 17". An electromag 
net 19 is disposed adjacent the junction of the main 
supply belt 4 and the branch support member 20 and is 
operatively connected via a connector 18’ to the control 
unit 17”. This electromagnet is shaped in relation to the 
junction to pull tube support members from the main 
supply belt 4 onto the branch support member 20 when 
the electromagnet is energized. 
Although the magnetic component of the tube trans 

port assembly includes additional elements, the opera 
tion of the electromagnets 16, 17 and 19 will now be 
described to illustrate the guiding operation of the tube 
transport assembly through the magnetic interaction 
between the tube support members 13 and the electro 
magnets. The electromagnets 16, 17 can be operated by 
the control unit 17" in conjunction with the sensing of 
the sensor 18 to create magnetic attraction of the tube 
support member by the electromagnets and to stop 
advancement of the attracted tube support member 
along the delivery route and thereby control the traffic 
flow of the tube support members 13 to the winding 
stations. For example, the transport of the tube support 
members 13 by the main supply belt 4 can be controlled 
to insure that each tube support member 13 lags behind 
the immediately preceding tube support member by a 
predetermined time lag so that, for example, an unde 
sired overloading of the branch support member 20 
and/or the ?nal supply belt 7 can be avoided. If such a 
predetermined time lag between each adjacent pair of 
the tube support members 13 is introduced before the 
tube support members reach the junction of the main 
supply belt 4 and the branch support member 20, the 
diversion of the selected tube support members onto the 
support member 20 can be facilitated. Additionally, if 
yarn end preparation devices are positioned along the 
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travel path of the main supply belt 4, the introduction of 
a predetermined time lag between the travel of the 
adjacent tube support members 13 can facilitate the 
orderly feeding of the yarn packages 14 to the yarn end 
preparation devices for preparation of their yarn ends. 

Effective magnetic interaction of the respective elec 
tromagnets 16, 17 with the ferromagnetic components 
of the tube support members 13 is achieved, for exam 
ple, by having the electromagnets 16, 17 laterally 
aligned with and having surface con?gurations comple 
mentary with the surfaces of the ferromagnetic compo 
nents on the tube support members. 
The tube support members 13, which support the full 

yarn packages 14 thereon, are conveyed by the main 
supply belt 4 toward the electromagnets 16, 17. After 
travel of the ?rst oncoming tube support member 13 
beyond the electromagnet 17, the control unit 17" selec 
tively operationally disposes the electromagnet 17 for 
magnetic interaction with the ferromagnetic compo 
nent of the next oncoming tube support member 13 by 
controlling the ?ow of electricity from a conventional 
electrical source (not shown) to the electromagnet 17 to 
magnetically activate the electromagnet. At the same 
time, the control unit 17" blocks the ?ow of electrical 
current to the electromagnet 16 so the electromagnet 16 
remains magnetically neutral so that the support mem 
bers can freely pass thereby. The electromagnet 17 
magnetically interacts with the ferromagnetic compo 
nent of the ?rst oncoming tube support member 13 and 
the strength of the magnetic interaction is controlled to 
a level suf?cient to insure that the ?rst engaged tube 
support member 13 remains in a relatively stationary 
position adjacent the electromagnet 17 despite contin 
ued driving operation of the main supply belt 4 which 
frictionally engages the bottom of the engaged tube 
support member. 
The tube support member immediately following the 

engaged tube support member 13 is moved by the driv 
ing operation of the main supply belt 4 into abutment 
with the engaged tube support member 13 and each of 
the following tube support members 13 move into abut 
ment with the immediately preceding tube support 
member in similar manner. Subsequent to the magnetic 
activation of the electromagnet 17 by the control unit 
17" to engage the ?rst engaged tube support member 
13, the control unit 17" electrically activates the elec 
tromagnet 16 and deactivates the electromagnet 17. As 
a result, the ?rst tube support member 13 is released for 
travel on the main supply belt 4 and the next tube sup 
port member is magnetically engaged by the now 
activated electromagnet 16 and held relatively station 
ary adjacent the electromagnet 16, and the tube support 
members following the second engaged tube support 
member are held in serial abutment with one another by 
the driving operation of the main supply belt 4. After 
momentary deactivation of the ?rst electromagnet 17, 
the second electromagnet 16 is momentarily deacti 
vated to permit the next tube support member to ad 
vance on the belt 4 and the ?rst electromagnet 17 is 
again activated to engage and stop the next tube support 
member in readiness for subsequent release. 
The ?rst released tube support member 13 travels 

downstream from the electromagnets 16,17 past the 
sensor 18 which transmits a signal via the connector 18" 
to the control unit 17" indicating the passage therepast 
of the ?rst oncoming tube support member. The control 
unit 17" interprets this signal from the sensor l?'as an 
indication that the next tube support member 13 cur 
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rently engaged by the electromagnet 17 can now be 
released for further downstream travel. The control 
unit 17" accordingly blocks the flow of electrical cur 
rent to the electromagnet 17 and thereby interrupts the 
magnetic activation of the electromagnet to effect a 
cessation of the magnetic interaction between the elec 
tromagnet and the ?rst engaged tube support member 
13. ' 

When the control unit 17" has received a signal from 
the sensor 18 that the tube support member previously 
engaged by the electromagnet 17 has now passed down 
stream beyond the sensor 18, the control unit 17" evalu 
ates this signal to determine if a predetermined time 
corresponding to the desired lag between each tube 
support member has passed. If the actual time lag be 
tween the travel of the tube support member just sensed 
by the sensor 18 and the tube support member now 
engaged by the electromagnet 17 is at least equal to or 
greater than the predetermined time lag, the control 
unit 17" blocks the ?ow of electrical current to the 
electromagnet 17 to effect release of the tube support 
member 13 engaged thereat for further downstream 
transport by the main supply belt 4. 
With further reference to the components of the tube 

transport assembly of the present invention, as seen in 
FIGS. 1 and 2, a sliding support member 27 extends 
through each winding station of the winding machine 1 
and is operable to continuously divert tube support 
members from the ?nal supply belt 7 for feed to the 
respective winding stations 2. A row of electromagnets 
28 are disposed along one lateral side of each sliding 
support member 27 with the electromagnets 28 being 
along alternate sides of alternate winding stations so 
that each row is conveniently associated with an adja 
cent row of 'an adjacent winding station. Each row of 
electromagnet 28 associated with a respective winding 
station 2 is connected to a plurality of sensors 22-25, 
each of which is operatively connected via a connector 
22'—25', respectively, to a central control unit 33. 
A conventional means for selectively retaining the 

tube support members 13 at the yarn winding location 
of each winding station 2 for winding of the yarn pack 
age 14 supported thereon can be in the form, for exam 
ple, of a conventional hydraulic cylinder and piston 
assembly 26 having a tube support member engaging 
component 26" disposed on the free end of its piston 
and operatively connected via a connector 33’ to the 
respective central control unit 33. The cylinder and 
piston assembly 26 is selectively controlled by the cen 
tral control unit 33 to extend its tube support member 
engaging component 26" into engagement with a tube 
support member 13 at the yarn winding location of the 
respective winding station 2 and to retract its piston to 
move its tube support member engaging component 26" 
out of engagement with the respective tube support 
member 13 at the yarn winding location. The cylinder 
and piston assembly 26 is operatively connected via a 
connector 26' to a conventional electronic yarn sensor 
(not shown) which senses the presence or absence of a 
yarn traveling from a yarn package 14 being unwound 
at the yarn winding location. 
As seen in FIG. 2, the electromagnets 28 of each 

plurality of electromagnets are retained in a uniform 
spacing from one another by mounting in a housing 36 
and the ends of the electromagnets 28 facing the travel 
path of. the sliding support member 27 are commonly 
coated with a magnetically neutral coating 35 which 
can be, for example, formed of plastic. As seen in FIG. 
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8, the coating 35 can be provided as well over the top 
and bottom of the electromagnets 28. 
A row of four sensors 22-25 are disposed at each 

winding station 3 along the side thereof opposite the 
side along which the row of electromagnets 28 are 
disposed upstream of the yarn winding location and the 
fourth sensor 25 is disposed downstream of the yarn 
winding location. 
The operation of the tube transport assembly for 

transporting the tube support members 13 from the yarn 
package receiving location along the delivery route 3, 
through the winding stations 2 and thereafter along the 
discharge belt 29 to the empty tube transfer location 
will now be described. The tube support members 13, 
each supporting a yam package 14 thereon, are trans 
ported by the main supply belt 4 along the delivery 
route 3 for feeding to the winding stations 2. The elec 
tromagnets 16, 17 are operated as described above 
under the control of the control unit 17" to control the 
feed of yarn packages such as, for example, by introduc 
ing a predetermined uniform time lag between the 
travel of each adjacent tube support member 13 along 
the delivery route 3. As each of the tube support mem 
bers 13 is transported adjacent the electromagnet 19 by 
the main supply belt 4, the control unit 17" controls the 
electromagnet 19 to selectively divert tube support 
members 13 onto the support member 20 and permit 
others of the tube support members 13 to continue to be 
transported by the main supply belt 4 to another han 
dling location such as, for example, another section of 
the winding machine or to another winding machine. 
The control unit 17" can be designed to divert the tube 
support members 13 from the travel path of the main 
supply belt 4 in accordance with, for example, a prede 
termined feed pattern such as, for example, a feed pat 
tern in which every other tube support member 13 is 
diverted from the main supply belt 4 for feeding to the 
winding machine 1. To implement such a feed pattern, 
the control unit 17" magnetically activates the electro 
magnet 19 in response to the sensing of a tube support 
member 13 by the sensor 18 and correspondingly de 
activates the electromagnet 19 in correspondence with 
the sensing by the sensor 18 of every other tube support 
member 13 traveling therepast. 
The sensor 18 can be alternatively provided with 

conventional color sensing means for sensing the color 
of each tube support member 13 or tube 15 traveling 
therepast and the control unit 17" can be designed to 
selectively magnetically activate the electromagnet 19 
in correspondence with the sensing of a predetermined 
color by the sensor 18. The coloring on the tube support 
member 13 or the tubes 15 can correspond, for example, 
to the particular batch in which the respective yarn 
packages 14 were wound. 
Those tube support members 13 diverted onto the 

support member 20 slide therealong onto the ?nal sup 
ply belt 7. The ?nal supply belt 7 is operated in a cycli 
cally reversing manner to continuously transport the 
tube support members 13 into contact with the up 
stream ends of the sliding support members 27 of the 
winding stations. A sensor 50, which is positioned adja 
cent the travel path of the endless ?nal supply belt 7 at 
a full load location relatively slightly offset from the 
tube support member stop component 12, transmits a 
signal via the connector 16" to the control unit 17" in 
response to sensing by the sensor 50 of a fully loaded 
condition of the ?nal supply belt 7. For example, if the 
sensor 50 senses the presence of a tube support member 
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13 thereadjacent on the ?nal supply belt 7 generally at 
the time at which the motor 10 is controlled to reverse 
the travel direction of the ?nal supply belt 7 to travel in 
the direction of the drive roller 10’, this signal can be 
interpreted by the control unit 17" as a indication that 
the ?nal supply belt 7 is fully loaded with tube support 
members 13. In response thereto, the control unit 17" 
can be designed to prevent the further feeding of the 
tube support members 13 to the ?nal supply belt 7 by 
deactivating the electromagnet 19 diverting tube sup 
port members to the branch support member or activat 
ing the electromagnets 16, 17 that prevent tube support 
members from advancing on the main supply belt 4 until 
the ?nal supply belt 7 is no longer full. 
The sliding support members 27 are continuously fed 

with tube support members from the ?nal supply belt 7 
during the travel of the ?nal supply belt 7 since the tube 
support members partially overlap the sliding support 
members 27 which thereby engage the overlapping 
portions of the tube support members and remove them 
from the belt 7. The control unit 33 controls the mag 
netic activation of the electromagnets 28 to effect con 
trolled movement of the tube support members 13 to 
and from the winding stations 2 along the sliding sup 
port members 27. As seen in FIG. 2, the electromagnets 
of each respective row of electromagnets 28 are individ 
ually sequentially magnetically activated to effect con 
trolled movement of the tube support members 13 into 
and through the winding stations. 
One exemplary pattern of the magnetic activation of 

the electromagnets 28 is schematically illustrated in 
FIG. 2. Each numeral 0 represents an electromagnet in 
a non-activated state and each numeral 1 indicates an 
electromagnet in a magnetically activated state. Ini 
tially, the third and ninth electromagnets, as viewed 
from the left in FIG. 2, are simultaneously activated. 
The control unit 33 thereafter sequentially magnetically 
activates the individual electromagnets 28 by magneti 
cally de-activating the third and ninth electromagnets 
and, simultaneously, magnetically activating the fourth 
and tenth electromagnets 28, as schematically repre 
sented by the ?rst line of numerals below the cabinet 36. 
Thereafter, the control unit 33 simultaneously magneti~ 
cally de-activates the fourth and tenth electromagnets 
28 and magnetically activates the ?fth and eleventh 
electromagnets, as schematically represented by the 
second line of numerals below the cabinet 36 in FIG. 2. 
The sequential magnetic activation of progressively 
further downstream individual electromagnets 28 
causes, by magnetic attraction, corresponding transla 
tional rotation of the tube support members 13 (in the 
clockwise direction as seen in FIG. 2) to thereby effect 
controlled movement of the tube support members 
through the winding station 2. Translational rotation is 
to be understood as the simultaneous rotation of each 
tube support member 13 about its axis and the move 
ment of the tube support member along the travel path 
of the sliding support member 27. 
The rotating tube support members 13 roll along the 

electromagnets in the direction of the currently magnet 
ically activated individual electromagnet 28 due to the 
magnetic interaction between the ferromagnetic com 
ponent of the tube support member and the magneti 
cally activated individual electromagnet. Since each of 
the tube support members 13 is provided with the mag 
netically neutral coating 55, as shown in FIGS. 2 and 7, 
the translational rotational movement of the tube sup 
port members 13 along the coating 35 of the plurality of 






















